The effects of morphine on supraspinal and propriospinal somatocardiac reflexes in anesthetized rats.
In anesthetized rats, the effects of i.v. injection of morphine on supraspinally- and spinally-mediated tachycardiac reflex responses of heart rate (HR) and cardiac sympathetic nerve reflex activity were examined following electrical stimulation of either a non-segmental hindlimb (tibial) or a segmental (3rd or 4th intercostal, IC3-4) afferent nerve. In central nervous system (CNS)-intact rats, the supraspinally-mediated reflex increase in HR in response to tibial afferent nerve stimulation was augmented by morphine, whereas the increase in response to IC3-4 afferent nerve stimulation was variable. Both the supraspinally-mediated myelinated (A) and unmyelinated (C) reflex discharges in the cardiac sympathetic nerve elicited by tibial afferent nerve stimulation were augmented by morphine. The effects of morphine on A- and C-sympathetic reflex discharges elicited by IC3-4 afferent nerve stimulation varied depending upon whether the discharge was of supraspinal or spinal origin. In spinal rats (spinalized at the cervical level), tibial afferent nerve stimulation did not produce any HR response, whereas IC3-4 afferent nerve stimulation produced a reflex increase in both HR and sympathetic reflex discharges of spinal origin. Furthermore, these spinal HR and sympathetic nerve reflex responses were inhibited by morphine. In conclusion, morphine depressed somatocardiac sympathetic reflexes at the spinal level, but enhanced these reflexes at the supraspinal level, leading to different effects of morphine on somatically-induced HR responses of supraspinal and spinal origins depending upon the segmental levels of afferent nerves stimulated.